Abstract. In this paper, we will consider some sufficient conditions for locally biholomorphic mappings defined in the unit ball in complex Banach spaces to be biholomorphic and to have $-like images. As a corollary, we obtain some sufficient condition for locally biholomorphic mappings to be starlike mappings.
Introduction
Suffridge [13] gave a characterization of starlikeness and convexity for holomorphic mappings on the unit ball in complex Banach spaces. On the other hand, Gurganus [2] generalized Brickman's concept [1] of $-like holomorphic functions on the unit disc to locally biholomorphic mappings on the unit ball in complex Banach spaces and gave a characterization of ^-likeness for finite dimensional complex Banach spaces (For infinite dimensional complex Banach spaces, we think that there is a gap in his proof [3] .). The third author [8] , [9] obtained also some sufficient conditions for starlikeness and ^-likeness in the Euclidean unit ball in C n . The second and third authors [6] gave sufficient conditions for starlikeness and ^-likeness for holomorphic mappings defined on the unit ball in C n with respect to an arbitrary norm. In this paper, we will give sufficient conditions for locally biholomorphic mappings defined on the unit ball in complex Banach spaces to be biholomorphic and to have £-like images. As a corollary, we obtain some sufficient condition for locally biholomorphic mappings to be starlike mappings.
Preliminaries
Let X be a complex Banach space with norm || • ||. The open unit ball {z G X : ||z|| < r} is denoted by B r , and the unit ball is abbreviated by B\ = B. Let X and Y be complex Banach spaces. As usual, by C{X,Y), we denote the space of all continuous linear operators from X into Y with the standard operator norm || • ||. The letter I will always represent the identity operator in C(X, X). The class of holomorphic mappings from a region G C X into X is denoted by H(G). A mapping / G fi(G) is said to be locally biholomorphic in G if its Frechet derivative Df(z), as an element of £(X,X), is nonsingular at each point z G G (or, equivalently, if it has a local holomorphic inverse at any point z € G). A mapping f G H(G) is said to be biholomorphic if the inverse mapping / -1 exists and is holomorphic on a domain Q and / -1 (/?) = G.
For our purpose, we define the following classes of mappings: We shall also use the following notations and results:
is said to be starlike if / is biholomorphic in B, /(0) = 0 and tf(B) c f{B) for all t with 0 < t < 1 (thus f(B) is starlike with respect to the origin in the usual sense).
Gurganus [2] gave the following definitions of #-like mappings and $-like domains. We close this section citing the next result which is an extension of Jack-Miller-Mocanu Lemma [5] , [11] to higher dimensions [4] . 
Then there exists a real number s > 1 such that \\Df(a)(a)\\ = s\\f(a)\\.
Moreover, if Df(0) = 0, then s >2.
Main results
Next we shall give some sufficient conditions for locally biholomorphic mappings defined in the unit ball in complex Banach spaces to be biholomorphic and to have £-like images. Proof. Prom the assumptions and Theorem 1, it follows that / is biholomorphic and f(B) is a £-like domain with <P(w) = w. So, / is starlike. This completes the proof.
